Considering very high energy peripheral electron-hadron scattering with a production of hadronic state X moving closely to the direction of initial hadron the Weizsäcker-Williams like expression, relating the difference of q 2 -dependent differential cross-sections of DIS processes to the convergent integral over the difference of the total hadron photo-production cross-sections on hadros, is derived. Then, exploiting analytic properties of the forward retarded Compton scattering amplitude on the same hadrons, first, the sum rules are derived bringing into relation hadron electromagnetic form factors with the difference of the q 2 -dependent differential cross-sections of DIS, then using Weizsäcker-Williams like expression and taking the derivative of both sides according to q 2 for q 2 → 0 one comes to new universal hadron sum rules relating hadron static parameters to the convergent integral over the difference of the total hadron photo-production cross-sections on hadrons.
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I. WEIZSÄCKER-WILLIAMS LIKE RELATIONS
In a derivation of them one considers a very high energy peripheral electro-production process on hadrons h e − (p 1 ) + h(p) → e − (p
with the produced pure hadronic state X moving closely to the direction of the initial hadron to be described by the matrix element 
and also the Gribov prescription for the numerator of the photon Green function
with s = (p 1 + p) 2 ≈ 2p 1 p ≫ Q 2 = −q 2 in (2), then for very high electron energy in (1) and small photon momentum transfer squared t = q 2 = −Q 2 = −q 2 the cross-section can be written in the
with the imaginary part of the retarded forward Compton scattering amplitudeÃ h (s 1 , q) on a hadron.
As a result for a difference of corresponding differential cross-sections of the electro-production on h and h ′ (after integration in the cross-section (6) over dΓ X , as well as over the invariant mass squared m 2 X , i.e. over the variable s 1 to be interested only for q distribution) one finds the expression
Finally, if one neglects the second term in square brackets of the denominator of the integral in (12) (as m e is small and s is large in comparison with s 1 ), the expressions d 2 q = πdq 2 is exploited, the limit q 2 → 0 along with the relation ImÃ h (s 1 , q)= 4s 1 σ γ * h→X tot (s 1 , q) is applied, one comes to
Weizsäcker-Williams like expressions
relating the difference of q 2 -dependent differential cross-sections of the DIS processes to the convergent integral over the difference of the total hadron photo-production cross-sections on hadrons.
From the relation (13) one can see immediately that considering differences of the total crosssections one achieves the convergent integral.
II. VIRTUAL COMPTON SCATTERING ON HADRON
In the previous section we have used the concept "the retarded forward Compton scattering amplitude on hadron". Here we slightly clarify it.
The total virtual photon Compton scattering amplitude A(s 1 , q) consists of the four different contributions to be classified according to the corresponding Feynman diagrams
A(s 1 , q) represents a class of diagrams in which the initial state photon is first absorbed by a hadron line and then emitted by the scattered hadron -retarded Compton scattering amplitude Universal sum rules are derived by investigating the analytic properties of the retarded Compton scattering amplitudeÃ h (s 1 , q) in s 1 -plane as presented in Fig. 1a , then defining the integral I over the path C (for more detail see [2] ) in the s 1 -plane
from the gauge invariant light-cone projection p
of the amplitudeÃ h (s 1 , q) and once closing the contour C to upper half-plane, another one to lower half-plane (see Fig. 1b ).
As a result the following sum rule appears
The left-hand cut contributions expressed by an integral over the difference [ImÃ h (s 1 , q) − ImÃ h ′ (s 1 , q)] are assumed to be mutually annulated.
Now, if the meson or baryon sum rules are considered, one has to take into account the corresponding residuum of the intermediate state pole (see Fig. 1 ).
If one considers mesons -their electromagnetic structure is described by one charge form factor and the residuum takes the form
If one considers baryons -their electromagnetic structure is described by Dirac and Pauli form factors and the residuum takes different form
where in both cases an averaging over the initial hadron and photon spins is performed.
Then, substituting (17) and (18) into (16) and taking into account (12) from the previous Section with d 2 q = πdq 2 , one comes to the q 2 -dependent meson sum rule [3] [
and the q 2 -dependent baryon sum rule [4] [
respectively, where the left-hand side in both cases was re-normalized in order to separate the pure strong interactions from electromagnetic ones.
IV. UNIVERSAL SUM RULE FOR TOTAL HADRON PHOTO-PRODUCTION CROSS-SECTIONS ON MESONS
Now, employing the Weicsäcker-Williams like relation for mesons, taking a derivative according to q 2 of both sides in q 2 -dependent meson sum rule for q 2 → 0 and using the laboratory reference frame by s 1 = 2m B ω, one comes to the new universal meson sum rule [3] relating meson mean square radii to the integral over a difference of the corresponding total photo-production crosssections on mesons
in which just a mutual cancellation of the rise of the latter cross sections for ω → ∞ is achieved.
V. APPLICATION TO VARIOUS COUPLES OF MESONS
According to the SU(3) classification of existing hadrons the following ground state pseudoscalar
However, in consequence of CPT invariance the meson electromagnetic form factors F P (−q 2 ) hold the following relation
whereP means antiparticle.
Since π 0 , η and η ′ are true neutral particles, their electromagnetic form factors are owing to the (22) zero in the whole region of a definition and therefore we exclude them from further considerations.
If one considers couples of particle-antiparticle like π ± , K ± and K 0 ,K 0 , the left hand side of (19) is owing to the relation (22) equal zero and we exclude couples π ± , K ± and K 0 ,K 0 from further considerations as well.
If one considers a couple of the iso-doublet of kaons K + , K 0 and K − ,K 0 , the following CabibboRadicati like sum rules [5] for kaons can be written
in which the relation r 2 K + = − r 2 K − for kaon mean squared charge radii, following directly from (22), holds and divergence of the integrals, due to an increase of the total cross-sections σ
for large values of ω, is taken off by the increase of total cross-sections σ γK 0 →X tot (ω) and σ
respectively. If besides the latter, also the relations
following from C invariance of the electromagnetic interactions, are taken into account, one can see the sum rule (24), as well as all other possible sum rules obtained by combinations
to be contained already in (23).
The last possibility is a consideration of a couple of mesons taken from the isomultiplet of pions and the isomultiplet of kaons leading to the following sum rules
Now taking the experimental values [6] (±1) r 2 π ± = +0.4516 ± 0.0108 [f m 2 ] (±1) r 2 K ± = +0.3136 ± 0.0347 [f m 2 ] one comes to the conclusion that in average
[σ
from where the following chain of inequalities for finite values of ω in average follow
Subtracting up (23) or (24) from the relation (27), the sum rule (26) is obtained, what demonstrates a mutual consistency of all considered sum rules.
They have been derived in analogy with a derivation of the sum rule for a difference of proton and neutron total photo-production cross-sections [7] , which is fulfilled with a very high precision.
Therefore we believe that also the sum rules for total cross-sections of hadron photo-production on pseudoscalar mesons presented in this paper are correct.
VI. UNIVERSAL SUM RULE FOR TOTAL HADRON PHOTO-PRODUCTION CROSS-SECTIONS ON BARYONS
Now employing the Weicsäcker-Williams relation for baryons, taking a derivative according to q 2 of both sides in q 2 -dependent baryon sum rule for q 2 → 0 and using the laboratory reference frame by s 1 = 2m B ω , one comes to the new universal baryon sum rule [4]
relating Dirac baryon mean square radii r 2 1B and baryon anomalous magnetic moments κ B to the convergent integral, in which a mutual cancellation of the rise of the corresponding total crosssections for ω → ∞ is achieved.
VII. APPLICATION TO VARIOUS COUPLES OF OCTET BARYONS
According to the SU(3) classification of existing hadrons -there are known the following members of the ground state 1/2 + baryon octet (p, n, Λ 0 , Σ + , Σ 0 , Σ − , Ξ 0 , Ξ − ). As a result, by using the universal expression (30) one can write down 8!/(2!(8 − 2)!) = 28 different sum rules for total cross-sections of hadron photo-production on ground state 1/2 + octet baryons.
The most interesting from the point of view of experimental verification is proton-neutron sum rule [7] 
If one considers couples of the iso-triplet of Σ-hyperons and separately couples of the iso-doublet of Ξ-hyperons, one finds
and
respectively, which represent the second class of the baryon sum rules.
The third class of the 23 baryon sum rules is found by a consideration of a couple of baryons always taken from different isomultiplets of the ground state 1/2 + baryon octet and take forms as
In order to evaluate the left hand sides of the derived sum rules and to draw out some phenomenological consequences, one needs the reliable values of Dirac baryon mean square radii r 2
1B
and baryon anomalous magnetic moments κ B .
The latter are known (besides Σ 0 , which is found from the well known relation
experimentally (see the third column in Table I ), however, to calculate r 2 1B by means of the difference of the baryon electric mean square radius r 2 EB and Foldy term, well known for all ground state octet baryons from the experimental information on the magnetic moments given by Review of Particle Physics [6] we are in need of the reliable values of r 2 EB . They are known experimentally only for the proton, neutron and Σ − -hyperon.
Fortunately there are recent results [8] to fourth order in relativistic baryon chiral perturbation theory (giving predictions for the Σ − charge radius and the Λ-Σ 0 transition moment in excellent agreement with the available experimental information), which solve our problem completely.
All necessary information is collected in Table I , where also numerical values of corresponding for total cross-sections of hadron photo-production on ground state 1/2 + octet baryons to be valid in average for finite values of ω.
VIII. CONCLUSIONS
Considering the very high energy peripheral electron-hadron scattering with a production of a hadronic state X moving closely to the direction of initial hadron, then exploiting analytic properties of the forward retarded Compton scattering amplitude on the same hadron, for the case of small transferred momenta, new meson and baryon sum rules were derived. Evaluating the left-hand sides of the sum rules, the chains of inequalities for total cross-sections of hadron photo-production on pseudoscalar mesons and 1/2 + octet baryons have been found.
